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Abstract: Assessment is a very important part of a learning process. To conduct the assessment, 
teachers have to design a test. To retrieve a quality of a test, a physics teacher needs to do the 
items analysis. There are several ways of doing items analysis which including the analysis of 
difficulty index, discrimination index, and analysis of the validity and reliability. This research 
is a descriptive study that aims to describe systematically and accurate information on the actual 
situation in this case about the difficulty index, discrimination index, validity and reliability of 
the items. The variables analyzed were the quality of teacher-made tests physics.  The results of 
this study indicate that physics teacher-made tests have low validity, reliability moderate or 
medium, high difficulty index, and poor discrimination index 
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INTRODUCTION 
Learning process is a process in wich teachers and student do an activities of teach 
and learn and consists of the planning, implementation, and evaluation (Berliner, 2005). 
In teaching and learning activities, teachers need to conduct an evaluation to determine 
the extent to which the effectiveness of a learning process (Klenowski, 2009). 
Assessment is an important aspect in the evaluation of teaching and learning. 
Assessment of learning outcomes is one type of evaluation that teachers can do to 
determine the success of teaching and learning process (Wiliam, 2011). Assessment of 
learning outcomes is intended to determine or assess the student's mastery level during 
learning or gaining knowledge presented by the teacher (Ballard & Bates, 2008). 
Assessment provides two functions for both students and teachers(Richmond, 
Salazar, & Jones, 2019). The benefit of assessment for students is knowable extent of 
their mastery of the subject matter they have taught (Kordestani Moghaddam, Khankeh, 
Shariati, Norcini, & Jalili, 2019). For teachers, the assessment results can be a source of 
information about the success or failure of the learning that has been done, and precisely 
whether or not the method used. Assesment also give some benefit for instance. In this 
case the school as a basis for learning progress report and decision-making of student 
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success in the form of education report. The assessment results can be used as a basis 
for further actions and remedial measures for further learning (Koloi-Keaikitse, 2017).  
Assessment of learning outcomes can be done by using test and non test technique. Test 
technique is a technique that is done to diagnose or measure the mastery level of student 
toward the subject matter they have learned. Test technique is a systematically 
structured procedure to measure the ability of student (Genlott & Grönlund, 2013).  
Tests technique using test item as the instrument. These item were also known as 
a  standardized test and teacher made test.  In Indonesia a standardized test items usually 
used at the national exame either at primary education level or secondary level. 
Teacher-made tests are usually made by the teacher to evaluate the success of the 
learning process carried out by the teacher. This test is generally limited to certain 
subjects, certain classes and certain schools (Hartell & Strimel, 2019).  
A test is qualified if it meets certain criteria. Are several criteria that can be used 
to express a quality test or not (Kapur et al., 2017). These criteria are reliability, 
validity, objectivity, practical, and economical (Gyll & Ragland, 2018). Other criteria 
that can be assessed from a test is the level or index of difficulty, and discriminating 
power of items. 
A test is considered valid if the test can measure what it will be measured. In 
addition, a test is reliable if the tests show the accuracy to measure what is measurable, 
or the test can give the same result even if performed at different times with different 
subjects. Test must also be objective. This means that the test should actually measure 
the ability of students regardless of their background knowledge and abilities of 
students. In addition, the objectivity of the tests are also associated with the scoring of 
the test results (Alonso, Lopez, Manrique, & Vines, 2008). 
In physics learning, a physics teacher is also required to create or compile test 
questions. Physics subject matter in 10th grade of Senior High School includes many 
aspects such as measurement, rectalinear motion, circular motion, particle dynamics, 
optical instruments, heat and temperature, dynamic electric,  and electromagnetic  
waves. To determine students' mastery of such materials, teachers need to make and 
develop a test.  
First State Leihitu Senior High School is one secondary school in Leihitu Central 
Maluku district. Based on the observation in this school, the  students learning 
achievement in physics was not good considered. Allegedly, poor physics student 
learning outcomes related to the problems given to students at the end of semester, or 
the test were given not in accordance with the student's ability. Thus, the purpose of this 
study was to determine the quality of teacher-made tests to 10th grade that existed at the 




This study included descriptive research with survey approach that aims to 
describe systematically and accurately about the real situation and gather the necessary 
data in relation to the quality of teacher-made tests. The experiment was conducted in 
1st State Senior High School in  Leihitu Central Maluku regency. The object of this 
research is summative test items of Physics of 10th grade during 2014/2015 academic 
calendar. The item was 30 multiple-choice, and  5 essay followed by 120 students. 
Technique for data collecting in this research was documentation techniques 
which include summative test items of Physics. Besides these summative test item, keys 
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answer and student worksheet test results also collected for items analysis. Analysis of 
the validity and reliability of items was performed with SPSS version 18.0.  
The validity of multiple choice items was based on the value of biserial point 
correlation, while the validity of essay items based on the description of the Product- 
Moment correlation values. For both point biserial and product Moment correlation 
were categorized as follows. 
 
0,800-1,000 : very high 
0,600- 0,799 : high 
0,400-0,599 : medium 
0,200-0,399 : low 
0,000-0,199 : very low 
 
Interpretation of the reliability of multipe choice items based on the value of 
KR20 formula, while for essay items was based on the Alpha Cronbach coeficient. If 
the value of KR20 and Alfa Cronbach was more than 70, the items were categorized as 
high reliability.  
 




Where: P : Difficulty Index 
             B: number of student with correct answer 
             Js: number of all student (testee) 
 
Classification of difficulty index was based on the guidelines as proposed (Sudjana, 
211) i.e: 
P: 0,00- 0,30: difficult 
P: 0,30-0,70: medium 
P: 0,70-1,00: easy 
 
To determine the discriminating power of each items, the formula as proposed by 
Arikunto [14] as follows:  
 
Where: 
D : Discriminating power of item 
JA : number of student on upper group 
JB : number of student on lower group 
BA : number of upper group with correct answer 
BB : number of lower group with correct answer 
PA : proportion of upper group with correct answer 
PB : proportion of lower group with correct answer 
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The discriminating power of items were categorized following the criteria proposed 
(Arifin, 2013) as follows.  




0,40 or more very good 
 
 
RESULT AND DISCUSSION 
As seen in Table 1, the 30 multiple choise of items shows variation in validity 
wich is range in five category i.e very low (8 items), low (2 items), medium (7 items), 
high (5 items), and very high (8 items). For the essay items show that all item has a very 
high validity, while the reliability for both multiple choise items and essay items show a 
medium category in  reliability.  The percentage of multiple choice items validity was 
shown in Figure 1. 
Table 1.  The validity and reliability of items 
Type of 
items 
Sum of items 
Num. of 
items 
Validity Category Reliability Category 
Multiple 
choice 
30  Items 
1 0.00 Very low 0.511 Medium 
2 0.495 Medium 0.511 Medium 
3 0.768 High 0.511 Medium 
4 0.458 Medium 0.511 Medium 
5 0.112 Very low 0.511 Medium 
6 0.080 Very low 0.511 Medium 
7 0.737 High 0.511 Medium 
8 0.140 Very low 0.511 Medium 
9 0.488 Medium 0.511 Medium 
10 0.963 Very high 0.511 Medium 
11 0.813 Very high 0.511 Medium 
12 0.927 Very high 0.511 Medium 
13 0.757 High 0.511 Medium 
14 0.544 Medium 0.511 Medium 
15 0.621 High 0.511 Medium 
16 0.149 Very low 0.511 Medium 
17 0.957 Very high 0.511 Medium 
18 0.124 Very low 0.511 Medium 
19 0.392 Low 0.511 Medium 
20 0.917 Very high 0.511 Medium 
21 0.844 Very high 0.511 Medium 
22 0.913 Very high 0.511 Medium 
23 0.462 Medium 0.511 Medium 
24 0.548 Medium 0.511 Medium 
25 1.239 Very high 0.511 Medium 
26 -0.154 Very low 0.511 Medium 
27 0.328 Low 0.511 Medium 
28 0.543 Medium 0.511 Medium 
29 0.608 High 0.511 Medium 
30 0.160 Very low 0.511 Medium 
Essay 5 items 
1 0.80 Very high 0.525 Medium 
2 0.92 Very high 0.525 Medium 
3 0.93 Very high 0.525 Medium 
4 1.00 Very high 0.525 Medium 
5 0.91 Very high 0.525 Medium 














Figure 1. Percentage of multiple choice items validity 
 
As shown in Figure 1, the percentage of multiple choice items validity on very 
low and very high category was same (26.67 %), while for high and medium category 
was  vary between  16.67 % and 23.33 %, and for low category just about 6.66 %. If the 
validity of the category between very low, low, and medium was joined together, the 
percentage as much as 56.66 %  is greater than about the validity of high and very high 
(43.34 %). This means that most of the items are not valid. 
As also seen in Table 1, the reliability of all items was medium categorized. This 
result indicates that the validity of multiple choice items of test constructed by Physics 
teacher in 1st State Senior High School can not considered to be good.   Especially for 
the essay items, its validity was very high and reliability was medium category.  
A test was consider to be good or qualify if the validity and reliability of these 
items was very high category.  If the validity and reliability was vary such as what was 
found on this research, it was allegedly that the teacher still not able and have no skill or 
more experinece when constructing a test item.  
This is understandable because teacher-made tests are tests made by teachers that 
are used on a limited scale , and is designed to determine the level of students' 
knowledge in particular . Generally , teacher-made tests have not yet been tested , and 
also has not been tested for validity and reliability. The factors that affect the reliability 
and validity of a test is the experience of teachers when constructing a test, the 
education level of respondents, training analysis and construction items that have been 
followed by teachers, and the using of Bloom's Taxonomy in the preparation of test 
items (Gikandi, Morrow, & Davis, 2011). 
The validity and reliability of a test is also influenced by a lot or a small number 
of items. If the amount of items is much, the item tend to more valid and reliable.  
Conversely, a little number of items will have a value of the validity and reliability 
which tend to be low. Another factor that affects the reliability and validity of a test is 
upon ability students, the student experience, and preparing students for the test to be 
(Scogin, Kruger, Jekkals, & Steinfeldt, 2017). 
The results of difficulty index analysis of items both for multiple choice questions 
and essay (Table 2) show that both multiple choice questions and essay have an 
difficulty index varies from easy, medium, and difficult. From the 30 multiple-choice 
items, a total of 1 items was easy categories (3.3 %), 13 items Medium category (43.33) 
and 16 items in a difficult category (53.33 %) . For the essay questions there was only 
one items is easy categories (20 % ), two items is the medium category (40) and two 
items also in the difficult category (40 % ) (Figure 2). 
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Table 2. Difficulty and discrimination index of items 
Type of 
item 










































1 1.0 Easy 0.0 Poor 
2 0.2 Difficult 0.31 Medium 
3 0.6 Medium 0.46 Medium 
4 0.2 Difficult 0.27 Medium 
5 0.1 Difficult -0.37 Poor 
6 0.6 Medium 0.02 Poor 
7 0.3 Medium 0.35 Medium 
8 0.3 Medium 0.08 Poor 
9 0.21 Difficult 0.02 Poor 
10 0.3 Medium 0.47 Good 
11 0.4 Medium 0.59 Good 
12 0.3 Medium 0.14 Poor 
13 0.3 Medium 0.04 Poor 
14 0.1 Difficult 0.18 Poor 
15 0.3 Medium 0.41 Good 
16 0.1 Difficult 0.1 Poor 
17 0.4 Medium 0.45 Good 
18 0.1 Difficult 0.12 Poor 
19 0.5 Medium 0.22 Medium 
20 0.2 Difficult 0.39 Medium 
21 0.3 Medium 0.49 Good 
22 0.2 Difficult 0.27 Medium 
23 0.2 Difficult 0.1 Poor 
24 0.3 Medium 0.33 Medium 
25 0.2 Difficult 0.35 Medium 
26 0.03 Difficult -0.02 Poor 
27 0.06 Difficult 0.12 Poor 
28 0.08 Difficult 0.18 Poor 
29 0.1 Difficult 0.26 Poor 







1 0.59 Medium 0.37 Medium 
2 0.29 Difficult 0.34 Medium 
3 0.93 Easy 0.27 Medium 
4 0.39 Difficult 0.45 Good 











Figure 2. Difficulty index percentage of multiple choice (left) and essay test items (right) 
 
Based on the figure above, we can conclude that multiple choice test has the 
highest difficulty level, while the essay test has a moderate to high difficulty level. 
Difficulty level shows the student ability in material understanding that already given by 
Wenno et al., How to create a good test 17 
 
 
the teacher. The more student could answer the test given, it indicates that the student 
has a lot knowledge about the material tested. Otherwise, the less student answers the 
test given, indicates that the student have less knowledge about the material that being 
tested (Talib, Alomary, & Alwadi, 2018). 
A good questions difficulty level should be on moderate category which means 
that the questions that given is not too easy and also not too difficult, but could estimate 
student’s ability and shows how deep the knowledge, also the understanding over 
material that being tested (Gamage, Ayres, Behrend, & Smith, 2019). This research 
shows that the difficulty level of multiple choice test either the essay test were high also. 
Assumption to explain the result is that the difficulty of the test given to the student 
were not because of the test having a high difficulty level, but also could because the 
student less understanding on the material that being tested, or the material that being 
tested was too far out of the material that given by the teacher. In other word, the 
material that being tested was different with the material that taught by the teacher, so 
that`s why there were a lot student wasn`t capable to finish or accomplish that kind of 
test. 
The analysis of per question differ level (Table 2, Figure 3) shows that for 
multiple choice question, 16 questions were in Bad category (53.33%), 9 questions were 
in Good category (16.67%). For essay test, 3 questions were in Moderate category 













Figure 3. Percentage of differ potential index per questions for multiplechoice test 
 
The results of this study indicate that the discrimination index of multiple choices 
items that was  made by teachers was poor categorized.  This means that the question 
made not able to distinguish between student with high ability and student with low 
ability.  The items are good is it has a high discrimination index, because the items with 
high discrimination index will be able to distinguish between students with high ability 
and low ability of students. The higher discriminating index of items was associated 
with high ability of students in understanding the material taught. With more and 
understand the material being taught, the possibility of the students gave the correct 
answer will be even greater (Capan Melser et al., 2020).  
Items that can not distinguish the ability of students was caused by several things: 
the answer key questions that are not appropriate, item has two or more keys right 
answer, competence measured less clear, humbug does not work the material in 
question is too difficult, or some students who understand the material assume there is 
something wrong in the items (Koretsky, Brooks, & Higgins, 2016). Overall, based on 
the results of the analysis of the validity, reliability, difficulty index, and the 
discrimination index of this research show that physics teacher-made tests of the 1st 
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State Senior High School in Leihitu with multiple choice questions as much as 30 items 
and five items of essay, not of good quality.   
Some factors can be identified for case, i.e: teachers do not have skills in 
evaluation included assessment and have no skills and ability to prepare test questions,  
teacher unable to do the test, and unable to process the test results. In addition, tests 
were made by the teachers in this school is a test that is compiled by teachers without 
the help of others/experts, based on materials and specific objectives formulated by the 
physics teacher to his own class. In general, teacher-made tests are not tested 
beforehand for many reasons, both involving a matter of time, opportunity, cost, power 
and also the ability to construct item analysis. 
In order to produce a high quality of tests, teachers should do several things, including 
following the steps and the correct procedures in the preparation of test items. Teachers 
also have to pay attention to the various rules that exist for the problems resulting form 
a valid test device. Teachers must recognize the conditions needed for the preparation of 
a matter. 
Steps in the preparation of the matter is: choose a topic or appropriate materials to 
be tested. Teachers also have to determine which part of the material to be used as a 
matter of right, whether in the form of multiple choice or description, stuffing, right 
wrong or to be made in the form of practice exams. Teachers must make the lattice 
matter by adjusting the indicators of each material . Problem is then written with 
reference to the indicators in the lattice. After arranging the matter, teachers must make 
the key answers to multiple choice questions or scoring guidelines for problem 
description . For multiple choice questions, the teacher must pay attention to the 
answers given choice should be homogeneous, logical, and only have one correct 
answer. Teachers also have to examine whether the matter created a whole already meet 
the standards of good and quality problems. 
One of the important things that must be considered in the preparation of the 
matter is the using of good and right language, not confusing or lead to 
misinterpretation, so it will affect the selection of students to provide answers. For essay 
items, the issue must be made according to the indicators that have been set as the 
lattice matter. Questions also need to have the scope and limitations of a clear answer. 
The formulation of the question or questions should use the word wonder that demands 
answers describe, for example : why, explain, describe. The formulation of the sentence 
about to be communicative and avoid sentences or terms or words that can give rise to 
multiple interpretations. Things that accompanies the matter, such as tables, diagrams, 
pictures or something like that should be presented clearly and functioning.  Items must 
be equipped with a key answer or answers the criteria and guidelines for scoring that 
allows an objective 
 
CONCLUSION 
Based on this results and discussion of this research, it can be concluded that the 
overall test items made by physics teacher in the 1st State Senior High School in Leihitu 
is not good quality (low validity , reliability moderate, high difficulty index, and poor 
discrimination index). . 
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